keratitic precipitates which had come on during measles. All who examined the case considered it to be inflammatory and he eviscerated the eye partly to give a better cosmetic result. It turned out to be a sarcoma and the child died of extension some months later.
Progressive Partial Thrombosis of Central Retinal Vein.-P. D. TREVOR-ROPER, M.B.
(on behalf of Mr. P. G. DOYNE). Woman, aged 36, who in November 1942 noticed black spots in front of her left eye for about an hour onlv. In Mlav 1943 she sawv further black spots lasting for about a minute, followed by slight mistiness in that eye which gradually cleared during the next few days. On admission to Mloorfields next day, the right eve was found to be normal, with vision 6/5. In the left eve the vision was 6/5 and the eye vas normal except for the fundus which showed dusky and engorged veins with swollen and blurred optic disc. The rest of the retina was normal save for twvo minute hoemorrhages along the inferior nasal vein and one near the macula. A course of heparin injections was given-60 increasing to 100 mg. intravenously, four doses at six-hour intervals. Seven davs after admission she was discharged. The left eve was then normal except for the fundus which showed the same condition of the veins as on admission, increased swelling of the disc wvith several small hamorrhages around it and absorption of the small hemorrhages along the inferior nasal vein. Since then (June 1) the hxemorrhages had increased, a few more being apparent on each attendance, and the papillhdema had become more marked. There were now about four small hzemorrhages around the macula and a dozen scattered along the retinal veins.
On investigation the Wassermann reaction was negative, the X-ray of the chest was negative, and examination showed no abnormality except rather lowv blood-pressure (100/80) on separate occasions, and dental sepsis. The patient stated that she left
Poland the day before the outbreak of war and had spent nine months previous to this in a concentration camp. Since then her health had been poor, but she had never definitelv been ill. She received dental attention every few months. She had also received orthopadic trcatment for a swollen right foot. The case was of special interest in view of the slowly progressive nature of the fundus, changes consequent on the central vein thrombosis; and in condemning the use of heparin, which was shown to be of no avail even when the thrombosis was in its earliest stages.
Mr. F. A. Williamson-Noble said that he thought this was a thrombosis because the slightest amount of pressure on the unaffected eye caused venous pulsation, whereas if one pressed on the affected eye, there was no venous pulsation until sufficient pressure had been exerted to elicit arterial pulsation, at which time the vein collapsed in the same quick way as the artery.
Chorioretinitis Associated with Toxoplasma
By DERRICK common. The clinical appearance and pathologic histology of this disease are too wel1 known to necessitate description. The xtiology of chorioretinitis, however, presents many problems and in far too manv cases the cause perforce remains obscure. It is for this reason that evidence which indicates that a parasite which is probablv not rare produces choroiditis in some cases assumes importance-and warrants discussion, even if the evidence may not be quite complete.
This discussion is based on two papers on the relationship between chorioretinitis and toxoplasma which have recentlv appeared in the American ophthalmic literature.
These are by Koch, Wolf, Cowen and Paige (January 1943) and Vail, Strong and Stephenson (February 1943) . The first deals with the occurrence of the disease in infants, the latter in older children and adults. A complete bibliography and review of the literature will be found in these articles. Toxoplasma, a genus of protozoan parasites, was first observed in the gondi, a North African rodent. bv Nicolle and Manceaux in 1908 and in the rabbit by Splendore in the same vear. They are highlv organized parasites consisting of distinct cytoplasm and nuclear chromatin. They are crescentic, pyriform, oval, or round and measure 6 to 7 microns in length and 2 to 4 microns in width.
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Proceeding.s of the koyall Society of MlLedlicine 22 depending on the stage of development. They multiply and produce disease in a large number of hosts such as gondi, rabbit, guinea-pig, mouse, rat, squirrel, dog, monkey, pigeon and other birds, inclucding the common fowl.
The mode of transmissioni to man is unknown. The parasite can multiply only in living cells and Sabin has demonstrated that thev can be transferred experimentally to other animals by intracutaneous, subcutaneous, intravenous, intracerebral, intranasal and oral routes. Contact infection can occur if the animal is fed on other animals recently dead of the experimental disease.
In 1923 Janku reported the presence of parasitic cysts in the retinal lesion of the right eve of an infant who had microphthalmos of the left eye and increasing hydrocephalus from birth. He referred to them as sporozoa. Levaditi and associates in 1928 produced experimental ocular toxoplasmosis and reviewed Janku's case. They suggested that this could be one of toxoplasmic origin. This opinion is concurred in by Koch and his associates. Since it is the first case on record it seems worthy of review here. Janku's patient (as cited by Koch et al.) , was a boy born after normal pregnancv and labour.
Blindness was noted at the age of 3 months. There was progressive hvdrocephalus, with death at about 16 months.
The left eye was smaller than the right, and the extra-ocular movements were limited to upward gaze and could onlv be performed slowly. Ophthalmoscopically, there was a large oval horizontallv elongated lesion in the macular region of the right eye. It was 3 by 2 disc diameters in size and was distinctly marginated by a band of dark finely granular pigment. It was atrophic and slightly concave. There' was a vellowish zone Just internal to the pigmented border and merging into the white of the atrophy proper.
Some reddish choroidal vessels were seen in the yellow zone. There was black pigment interspersed with grevish-white tissue running horizontally and nasally in the pupillary portions of the lesion. The retinal vessels were absent in this region. The nerve head was vertically oval, bluirred, greyish white and slightly elevated, and its vessels were simall in calibre. There were greyish-blue light reflexes that extended from the extreme nasal periphery of the retina of the left eve to its mactular region, where there was a white atrophic area about 2%/2 by 5 disc diameters in size. This was outlined in black pigment d-eposition.
The retinal surface nasally simtulated that observed in advanced retinal detachment or in intra-ocular tumour. The atrophic zone in the macuLlar region was depressed centrally and was yellowish white, with reddish streaks near the margins and specks of pigment increasing in number toward the peripherv. No retinal vessels wvere visible in the central area of chorioretinal atrophy. The optic papilla was elevated and greyish, and the temporal margin was Inot discernible.
Histologic examination showed in addition to parasitic cVsts in the retinal lesion of the right eve, a chronic inflammation of the choroid with infiltration of small round cells in the choriocapillaris. There were many obliterated vessels. There was dislocation of the nuiclei of the external and internal ntuclear laver. The lamina vitrea had been destroyed. There was an extensive proliferation of the pigment epithelitum. but none in the central macular defect. I'here wvas an increase in the number of cells in the neuro-epithelium witb many degenerating and cystic changes. In the temporal half of the retina of the left eye was a tumourlike lesion reaching from the macula to the ciliary body. There was much glial proliferation arising from the external nuclear laver. Manv rosettes were present. The macula had been destroved and replaced bv glial tissue. The retina had been infiltrated bv many round cells. In the choroid there were extremelv large cells measuring 10 to 15 microns containing foamv protoplasm which janku thotight were coccidium. Wolf, Cowan and Paige in 1939 found well-formed toxoplasma parasites in the granulomatous lesions in an infant who had died of congenital encephalitis when 31 days old. A Horner's syndrome of the left side, with deviation of the eves to the right, and intermittent nvstagmus to the right was mentioned in their report. The fundi revealed an irregular reddish-brown area in each macular region, about one disc diameter in size in the right eye and somewhat smaller in the left. These were thought to be the result of hoemorrhage. Histologic examination of the retina showed cedema of all its layers and distortion of the nerve fibre, ganglionic and inner molecular layers. The capillaries of this zone had uindergone endothelial hyperplasia. Mlany nerve cells in the ganglionic layers were partially degenerated. The laver of rods and cones was markedlv necrotic.
The pigmented laver was partially disorganized. and the destruction of its cells gave rise to much extracellular pigment. The choroid was congested, showed capillary hyperplasia, and was infiltrated bv plasma cells, lymphocvtes and eosinophils. The lepto-meningeal sheath of the optic nerve showed a similar mild infiltration. Parasites were found in the tissue and wvithiin the cvtoplasm of cells. This case as well as five additional ones are (lescribed in detail bv Koch and his coworkers. The eves of four of these cases were examined histologicallv and all showed more or less the same picture, depending on the stage of development.
The inflammationi was less pronoUnced in the one instance in which the lesions were somewhat more chronic. The outgrowth of granulation tissue into the vitreous was extensive, thus accountinig for the proliferative retinitis that is seen-clinicallv in some of the cases.
Wolf, Cowan and Paigc (1941) presented evidence for the fetral inception of infanitile toxoplasmosis. "The reasons were the onset of svmptoms at or soon after birth and pathologic evidence that the lesions were present before birth. The occUrrence of microphthalmos and of other congenital defects in association with the toxoplasmic chorioretinitis tends to support this view. It seems likelv that the presence of the infection of the eve during intra-uiterinc life interferes with its normal development." It is reasonable to suppose that the parasite reaches the brain and other organs by way of the foetal circulation of the placenta.
The ophthalmologic findings in both the infantile and aduilt cases are the familiar ones of circumscribed exudative choroiditis. There is a predilection for the macular area and the lesions are usuallv bilateral and multiple. Activity of the lesion is characterized by choroidal haxmorrhage usuallv in the direction ofthe spread of the lesion. Healing is shown by pigmentation, sometimes accompanied by proliferative retinitis and in one case retinal detachment.
In eleven of the cases described the condition was probablv congenital, in the twelfth it was without doubt acquired. Three additional cases occurring in adults past the third decade under my observation have not vet been reported. These are probablv acquired cases of toxoplasma.
Iridocyclitis with corneal precipitates has been found twice, vitreous opacities may or mav not be present.
The diagnosis in congenital cases can he made bv the clinical tetrad of symptoms as described by Sabin. This is: (1) Hydrocephalus or microcephalus: (2) cerebral calcification; (3) chorioretinitis: and (4) disturbances of nervous function.
Koch and his associates believe that the intra-ocular lesions of toxoplasmic encephalitis have certain characteristics that seem to distinguish them from other forms of choroiditis. Among these are, regularitv of bilateral involvement of the macular region, tendency to bilateral occurrence of other than ocular lesions, presence of massive chorioretinal degeneration, extensive connective tissue proliferation and heavy pigmentation, tendency to the occurrence of associated congenital defects in the eves and constant clarity of the media in the presence of severe chorioretinitis. However, in mv opinion, there is nothing in the ophthalmoscopic appearance of the lesions that is characteristic, at least in the older children and adults under mv observation, provided one accepts the validity of the laboratorv test as the diagnostic vard-stick.
More studies are needed to prove the validitv of the toxoplasma neutralization test.
Up to the present the test seems most promising and accurate. Sabin's studies unfortunately have been interrupted by the war, but in a recent article he has described 151 individuals suspected of toxoplasma infection, 59 of whom gave positive neutralization tests for toxoplasma. It is significant that in 9 out of 10 cases in which the sera contained neutralizing bodies for toxoplasma, the onlv clinical manifestation was that of a chorioretinitis of unknown actiologv with a predilection for the macular region. Sabin had also found that occasionally the serum of the mother and Iess frequentlv the serum of the father or older siblings was also positive.
The spinal fluid or heparinized blood or both are injected into mice and guinea-pigs by the intracerebral and abdominal routes. Using rabbits, neutralization tests can also be made with human sera. For details of these tests, reference should be made to Sabin's article. CONCLUSION Cases of chorioretinitis in infants in which the toxoplasma parasite has been found microscopicallv have been described. Other cases in older children and adults whose sera contained neutralizing bodies for toxoplasma are mentioned in the literature. This new .etiologic concept is important enough to stimulate further study.
